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(54) AUTOMATIC GAIN CONTROL CIRCUIT 

(57)Abstract: I 
PROBLEM TO BE SOLVED: To provide an automatic 
gain control circuit in which a stable output of a 
variable gain control circuit is obtained. 
SOLUTION: A gain control signal VC in accordance 
with difference between a peak value of a 
reproduction signal DS and the upper limit value or 
the lowest limit value of a dynamic range of an A/D 
converter 5 is given to a variable gain amplifier 3 in a 
state in which a PLL circuit 6 is not locked. In a state 
in which the PLL circuit 6 is locked, a gain control 
signal VC in accordance with difference between the 
reproduction signal DS and reference values d1-d5 
corresponding to levels LV1-LV5 to which the 
reproduction signal DS belongs is given to the 
variable gain amplifier 3. The variable gain amplifier 3 amplifies a reproduction signal AS2 
with gain in accordance with the gain control signal VC. 
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t & liH^flt* D S O k' - * ffl t A / D 5 <D ^ -f 
V C **W^fU«lgi|iSSS 3 K-S-* <b ft & 0 PL 
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-fb-f £A/D^»35i:. 

«KA/D«»8KJ:oT*?"ffc**i.fcS£«#KmW 
L, /c * n -j $ i> ? n y ? t , 

lWEA/D«IR»CJ:oT*?-'fb?n/:Si«-S-i:. flf 
EEBBft^OfcBM*)* <£ tfEflWSfc fetfUtfTEE 
5> «I4If KM "J" * »t ©#5t K * o T 
ZiZnife (nttlEOBR) © ? *>«IEA/DR»8U 

£ fc KB** * 4 KB* W « ^ 
tJEKBBtBBK ictii $ iifcRS£«-g-K*-^v»r 
f UffSUftUTt * ^fiE-t * eilffli^-f-^fiEIlK t * fit x. , 
UEA/DJEBBtt, «E^Ue*U»«HB»KJ:oT*ll« 
SttTtHife^-fcUE* a "J 5 $L$LW&-frh<D? v ? 
IClBUWLTS^HbL, 

WE^rsE3Wf»*>«»ii» bewwb-j&bhb^&ow 

H&EKBUffigBli, 

*• * w t i #m t -t * i »f 'M«ib @So 

[if** 3] tt*9l KE*Wi»*l»«l»iattK4J 
H&EKBH&SBIi. 

ME? a 7 ?±fi£IUfiS^<5©? o 7 * ^'mFEA/D^^ 

IBA/DJWK J: o X*=¥-1t2 ft t'- 
* fcM3e©B»Bfc©BKI&CfcWB«-*fc£JftU 
sUE? n 2*^© ? ° v ^iPffiEA/D&lfe 

fjEA/D^|&#§K.}:oT;t^b2ft^l?£lI-5§-i. tt 
EEft»*^oEfNI!lfi «t tfEB*** felfKBEE 
<s * **f* »t <F>tt \Z i T 

^JSni (nlijEOtt*) © 7 *. mlEA/DgCiRSlU 
J: oTa^b?ftfcff£<S*UMlE-1-*«i . 

[ffi*S4] W*JH3i:E«<oett*UfS«Hl«ilSBK# 
MEm^<0*iSiffili, 

ISEA/DgE&tlOiJ'*-* 5 U>->*0±«B*fcli 
TBtt-C*4:t $r#Bfc1-*itt*«J»WJ»I]B. 
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111*55] »*a3UE*oe«6*im«i«iiittuis 

fllttMBBB. 
IW**6] B*«l KEB©£B*IBWB0Bfc* 

io BEBBBtUSli. 

SUE? a '^i«*»t.O?D ? ^j&nffiEA/DSESi 
8i:ior fi^J- <b * k i^m L x % ^ t 

itE^rsE*o»m«s*» e> e - * t m^<o* 

r£ffi t OB C fcRg«* Z±f$. l . 

S c i o r M^b ? n/wSi^i-t c ram L x v»* t § , 

«EA/DSE»SlcioT* : HtSnfcW£«-'3-i:, tRr 
^Unl (n»±iEOSg») O d **EA/D*JMH= 

ioTg^bsnfcw^m-^Kttjfc-rate^ o*ki6 

WE«»flr»£tf;EIKli, 

IS ic i o t S?"fb ^ Kfc ^ CH)BLTv>4i(>t 

30 

«rEKS*m«5KJ:o-C^*SiifcKa«-f-i:»l ©* 
»toaK*-^v»TtttE«l»«0»«-?-«r*JSL, 
fE? a 7?±EiK* 1 'bO?D v ? j^TttfEA/DgHft 

flE^^tligSlcJ: o-C4ftSn^KS«*tl9E«1 1 
•) 4/h*v»tS2 OS^t <7)^Sic^c?v^-cltiEfiJ 

[R#9 8] »**7 UEIRoett«l»«U»ElttCi3 

40 V>t\ 

UE«l»fll-S-^*lHlBli. 

TmE* 2 ©*»*«x. t-i-asibfUfMii 

«PBB. 
[0 0 0 1 ] 

f <0EI^^*»'b#t ) ^/cS^.€-i-<0S*Il'' > «^^— 5e 
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10 0 0 2] 

T > 7iz «t o T*ffl* itfcft, TOfHHHUtc ioT 
S<OA/D^?lO^-f ^-5 y * P'/y'ca^tii? 

iifcSfcKA/Dfc&SKJ: oTi^-fb?n^ 0 MT"ffc£ 
*i/:fl4fi^lifv * ^aS86^ ± o T 2 <t<D??£-7'- 

[0 0 0 3] £©W£flM3-46S@l&TI±, SMffOS 
«U'«^*A/DSEtft80* r 'f < y * U>->* (AA* 

«»«s<03hi»*«i*l-cv>* o tr, wmmtztitz^ 
u^j^itutJo amiLfcs«i" , «/ui: a/d 20 

tlflBi-*. z\<oi 7 icSiffl^oaiBV'!* 

«U«I LTv>4fc», TJTSe*0»«(*B» CioTHSSftfc 
l"«*li«a«)A/D tMO^ <f -J- 5 

y ^ uvvlcS-g-Lfcl^ ;v tc ■& „ 

[0 0 0 4] 30 

© S N it&£1t Ltz *) ftJBttJAa-tAHRSMI: L •) + * £ 

iooo5] z<D&mtt±i&<D* s )*iBimim&-t&tz 
<t?$5e l as* a>m h n h g y & « u» @s& * 

10 0 0 6] 
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ii, A/Dg:^8tciorft^-(t^n^ii^-t^i5i^ 

©3*»A/D«iftSUJ:oT* ; Hfc*:li*:W&flM3- 

mm^fkf&m&u, mmnmtuzx-?x>tifc$titzm& 
<§-§■ k. m^xmrnmrn^r z±f$L-t & . ±e a / d g 

I"* * Klo C fcifiJUTEfti** <b <OS£ 

[0 0 0 7] ±Ei»3pJ»«HI»Hltt"ri±. A/D^S58 
lei oT*^t*itfcS£*#Otf-*itrtf»*Tar< + 

/f»t*«*i:i-&»-&i:Jt'<*i:RraEfll»*«»om» 
[0008] »iL<»i. ±ER^JHti«B»i, ±£n« 

<t) ■? *> a / d %z&mz x o x n-it 2 titzmnim^iztt 

[0 0 0 9] ±IEi»?iJ»ftll»ElttKJ:*Ltf, IBni 

^) o 

[0 0] 0] »t t<li. ±E88S*Hi»l±, 
**ifcW£«*twHWLTV»&v»fc A/'DSE*»C 

tZioTS?"fb$fl.3tfl^-^Ui^»ILTV»it i, A 
/ D ^^tft: i o tf^t ? n/:S4If t - KOtttt 
■^<DE^(6U**JiJ i I^E^TjS:* <bU f UE«5«H**"b©lf 
*«-f-K»i-***W»tO**^J:oT3e44n« (n 
lilcolggfe) <Oo*»A/D^8t-J:or»?->fb$a7t 

ti. 

[0 0 1 1] »*L<«i, ±EM5cO*i*ttJi, A/D 

^) o 

[0 0 ] 2] ±K!»5pJ»«]»HBTli, CD7?4S 
Dgs^tjco^ n •^#A/D^»Si:ioTi : fft$*i 

Ti^bsiifes^a-g-ou^^Kiisnott^ftv*. l 

-rK3£jmi«S«i, A/D^Si:ioTifjt?n/; 
S4<lf<De-^lt A/D^g^'ft? y^U> 
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v <o± mm t tz ii t mm t <om k e i: * * 

S£{I-?-#^I£*l*c airJ:^ A/D3E»SK«fc 
o T sT"fb Hfc W£«**> fcT - * « i A / D £»S O 

^a-S-OSM^^A/DSCUkBO^-f 7* W> 
[0 0 13] ^ d 7 ^±^§K^^C>^ d 7 ^ ^ ? A/D 

>Hilil?nlWii4o *iT|«EJHB»li. A/D 
«fc o TJHHfc* lifcff t ±12 n o *, 

j£-r& 0 -tLr«i!Bia*^jaiiitt^*^-c, £<&kss« 

^S^f^-^fl^^^o £*UwJ:0. A/D^&Bi:: 
iot S^lb * ^ oigiPl u ^ /Hi A / D m& 

A/DRJR.SiCj:o-C*^b*itfcS*«*0 

{0 0 14] ]»±<DJ: d K±BaWfMMll»pn*VfcU 
* n 7 ^^ftEtt^feO^ n 7^^A/D«St:«J:o 
ti^b^ix/:S4{lti:l^OTLt^/j:v^^ii, A/ 
DKIftS^ <t ^tl^t £ fi/wW^^O tf- * t A 
/D^&BO^-f^ 7 * U>yo_tH«ifcliTBMI 

7 *£fltl]|&*<bO* n 7^^A/DE}ftSi:^otf 

SOHJ*Ofi«U^^«rA/DSS»SO^>f ^-^ 7 ^ b 
> v L fc u ^ ;v iz * & gJKJft^t & - t **t § 
* c pJ9EW»«l»B»^ai*oa«W^^*A 

[0 0 1 5] #3 L< li. ±E0r5eo«*ili, A/D 
fERSO^^f * ^ 7 * b > yoJiEMtJ: 0 i'hS < 
it J: «9 fc**vMISfc«iT«*J: 0 < 0 

[0016] ±ean*uttMftmB£<tJiif. ^r*w» 

iaffiSOffi»Olgi|»lU'<;v#A/DS»SO^ r >f * 7 

[0 0 1 7] »S L < li. ±KBU£*ffi»ii, * o 7 * 
£j£I)gSri><b<0* o 7^^A/Df»SUJ:oTi^t 
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RSfflf*4*t4o ±E«3l*aifflii. 

<b*iifcS&«*KHJ8LTv*4i A/DSMftSK 

£ J: tfE»**& <b CfKE**** h «»4«ti:J*t 
4l*ft*t^S:i:J:oTgUntt (nliIE<0g») 
OHA/D^StaoTl^t?n/:S4§ti:« 

10 [0 0 18] ±ffie»fU*S»J«@f&-Cli. *D7*£j5; 
[|]B**<bO* n 7 ***A/Dg2»8lw J: oTi^tfti 

osmi^^^*' A/Dse»so^>r -^-^ 7 * v> v^a 

^> pJftfiJ»ltti|BSoa*0«MU''<^*A/D9:*B 

[ 0 0 1 9 1 »4 L < <i, ±E«HH»«^£J*lBllSli> * 
n 7^MM^<7)^ o ^#A/D?S»S{:J:oT 
20 i^b?ft/cH±a-?-^IW|»8Lrv^^t KUffffi 

mz£<DX!tj&2titzm£m^rtm 1 *>*»fc«>»fc26 

^t5R|»IWI»«-g-*-*J«i"&o ±E»MHt*& 
ffiElttli. ^07^4ffl»^tjO^D*^^A/D^ 
IRStci: o"C*^b*ixfclf^«*nra»! LT^&t 

[0 0 2 0] ±Ee»*iJ»«l»EttTli. 9*v9 2l«L 
Stt*c,^)* d 7 ^^A/D«»Si: ioti^t^it 

ink t ^^ii-^ t o» n afecf^Tfijwuywa-g-^a; # 

fiJ^lBtiSOUiSOfifflU^^^A/DaJgiS^^^ i- 
^b^tL/cf?^.ii^icra»3LTv^i: /Jn^v>(1«9 to 

« 2 <D^m t siff t oa ^*^t 
[z^^xmnmmm^^^tt^ t t/h?^ 

£Lfc 1/^1:4 4 J: ^ iz^sm^^m^<omiD<om^ 

[0 0 2 1 ] &>±<DX n u±Eettffl»«l»la]ttTii. 
^ o 7 ^^JSEEH^^O^ a 7 ^**A/D^IRS^«t o 

50 L, ^o-y ^^.^0S§^ l bO^U7^^A/D^^flt: 
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■fhtzft^ -5JSflJ?#ltiliIfff<73ait)W«itSU^;VCD|BS?r 
[0022J »S L < li» ±K*MHl-*&JSi]IS(i, IE 

[0 0 2 3] ±ieStt«l»«l*EIB»=J:*ttf. ^JSE*Jf» 
10 0 2 4 ] 

[0 0 2 5] (*] OJUtSfll) 

<w*«-s-»aiaBo^»aija>Bii4, 

#T-ifc*7fc-f-V P DICliR L L (Run Leng 

th Limited) ^t?fi/:f-^^NR Z 1 
(Non Return to Zero Inver 

s e) 2F*-CK»3ii-CV»* 0 Bl t=*1-H*«*&a 
iStti, PRML (Partial Respons 

e Maximum Likelihood) 4!-§-Ma 
^SrflJfflLTV^o B 1 tc^l-ff^^ailKli. 
jtVyfTVfl t> 7U7>72i, RrfEflJf#JS<Sff 

3 *-fb«* fc, A/DJE»»5 i:, P LL0I&6 3<> 

[0 0 2 6] -ttK R«****©fll*tt i> a - KL 

&LS±li-5§-A S ] t LX&t)irZ> 0 7'J T>7'2 14, 

f AS2t Ltaitl1--&c 
[0 0 2 7] TirsefiJ*|i*«S 3 li, «l«P«-9-±j£glH 8 <o 
^ Cj ©jflJflUMSHB-t V C ICId t fcf Uif-C 7 >J 7 > 7 2 
fj<OS4ff A S 2 *if«L?f£fflM3-A S 3 t LTffiJ 
1-*o 3KbfS4li. ^«fflf#*«S 3 *»<b A 
S 3 <7>^®&J&#£7-* r- LT»»*MfcfrtT^?l&« 
fAS4i LTffiSJ-fio A/DR»8 5 li. ^fbfS4 
^Cj^Mff A S4 i-PL LESS 6 frh<D9 u C 
L Ki:|s|^LTs^itLS^{S-tD S t LTtn^1-^c 
P L LE1S&6 li, A/DSe»»5*»?>Olf^fi-S-D Si: 
mmLtz? o 7 ? CLKt4ffitSc SfcPLL@B6 
li, A/Df8S5*t><0MfifDSi:?D7^CL so 
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K**WI»!LTV»4i:#. 1"fc*>*> P L L ESS 6 ? ;? 

{i-f-SDT*-ai^L. A/D$£&n5frb<Dmt£m-%D 
SC? d y ^ c L KtfHJHLTvifcv^i 1-^to*»P 
L L E8S 6 #d 7 ? LTt>fcv>i §I4L (!!□ 

coraKS^ai^i-§-sDT4-tb*i-ac ksxiis 

S6 7 li. A/D^&f§5^£>Of?&{I-§-DS£PLLIl 
B 6 frh <r>9 d y 9 C L K is J: tfBlflBtfcHUi-* S D T t 

&J&IIISS8 14. PLL0B6^t5O?n7?CLKt;|Wl 

jeo *immwm& 3 -*<ftS4 • a/d»ss • p 

L L ®t& 6 - 7 • mmm j %£.!&.®S& 8i:J;c 

T g Kj^Mftllffl) ESS A G C i>m$L £ ti i> e 
[0 0 2 8] TV9fr?4 b>9 9»4, P L L E8S 6 tf» 

t)«M{f?DS 1 0 u&tt-Mt-sg-o/i^o 

M3E (PR^Hb) $rJt1"o SfiKl 0I4. TV 9 

4 )l>? 9 K J: oTffil^Jfci?*!. 2it<0fS± 

[0 0 2 9] <K2UWlfiB7 0rt»fl|j«>H2li, BJ 
Kjj* L.fc8H£#lB» 7 <0rt»*«tSt^D ? ? it*, 
4. B2Sr#BBLT, HM»ffi86 7«i. e-^fiSSWUi 
!UB2 1 U^;vm^#tn0B2 2t, -tU??23 
t4--&tfc e- Ett 2 1 li. A/D«if5 

?ffii A/DSE»» 5©f^t? y? U>v<D±Plffif 

V^^M^iillIl6S2 2 li, A/D«ll5^ib(0M 
SfDSt4off)Lii>fTHl-TH4 (^J£) t * 
it&L. L^v^fTH ] -TH 4 Ki-oX<&>bhtlZ> 5 
OOI/^H V ] - L V 5 (&&) oH^i/^;w: 

#dU[HB2 2 li. #!l5c^cio■r^4t ) t^7t^'<;^L V l - 
L V 5lc*ttDl-*^miId ] -d 5 (mffi) iMIf 
DS t wii^-Citif f f E S 2 ^4M4 0 -tv? 
^2 3»i, P L L lelBS 6 ^^WRIB^Uifi-t S D Tt6*L 
U^;KOi iat*-;?^©th|D|K2 1 *<bOKH«-3- 
ESliriMfEStLtaiJU ^t^tn^l^SD 
T^H Ut)K0i iliU-^;v^ll^miIB2 2 50^0^ 
S{1#E S 2 £lSg<I#E S t LTtn^Jl--&o 

[0030] < e-* signalings 2 i oi*ia5ffifi£>B 

3I4, B2 \,Z7FLtz\£-tmmn&®&2 I WrtgBSfiK 

^tnll88 2 l lis !ISDL3 l-DL34i. DD^SS 
33i. EX-ORiK32t> Jt©!2§ 3 3 i «r-&tr e 
[0 0 3 3] 1183 ] li, A/D3E»S5ri»e>0?|£ 
f^DS *P LL®&6frh<D? v y 9 CLK<0 1 mm 
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fc'itiiJi3*&o 1DJM3 3 1 14. 3S§83 3 C«toTl 
JlSti D S f: A/D^^t? 5 3j^OH4«-f 

DS £<7>M£i: 0. *<3MOlEf^*3r-5-MSB*:ffl;&1- 

OS*t9, *<&||olE:ao^MSB£ffiai-&o S 
Jif?DL3 2I4. JD»8 3 1 »: iotH6iifcff*MS 
B£P L L@»6*fcO*uy ^CLKOl JSJB£ttiI 
S£-£*o EX-OR@ffi32li, mm$ZDL 3 2 Hi 
oTiiaSii^flF-&MSBi:iD*»3 n:iot»&ft 
fc»-*M SB t ^£Ete&t)!&3*D £*$&<I^*P DTtlt 
ffl»1-&o t^bi>EX-OR1183 2 li. »tMSB 
OB#MttfcJMt [ ( + ) - (-) . (") -* ( + ) ] * 
&aii-*o &ffif§-§-PDTl4. ^fMSBWtL/:^: 
|i:H l/^t4 *5 . W-S-M S B^tOSrv^ti liL 
U^kftio 18SDL3 3B, EX-ORH3B32 
*fcOfcffl«-S-PDT*m5cB*H iis^-^^o ass 
DL3 4I1 SE8DL 3 1 *5>^»4ftD S tHfac 
B^ri M®£*£&o Jfc3$8 3 3 14. iIS8DL 3 3**fe 
^iffiSf PDT^Hl/^^Oi^ i!SDL34* 
b<D&±m-%DS t A/Dgl&tSSO^'f * * V > 
yO±R«4fcliTK«i^l6^tBCfc»S«*E S 1 
*m£>1-£<> JMfcftHl4. Jt«8 3 3 14, WfMSBO 
BfRflM&SMbF [ < + ) ~* (-) ] "C**i:&«iW*« 
-g-D S £ A/D$Z&&5<Dy<< i- < V>v r O±Plffi 

ttdJSftWt* 1 [ (-) — ( + ) 3 T**i:*liS£« 
tDSt * 5 y * l/>y©TBt 

iOiiriEtfcRHI^E S 1 «rtl3it^o — it* 
83 3 14. IKDL3 3*bO«fflfl*PDT#Ll/ 
^;i/<Dfc&li. ^tiMoiiff E S 1 OfiSSr^Oi: 

[0 0 3 2 ] £OJi9Ktf-*K3IJIffi[2ltt2 1 "Cli. 

fDSOe-^tttU :<0t-^li:A/Df»S5 

t/:K«OTE S 1 ££l£-r*c 

[ 0 0 3 3 ] < U^HSMftmHB 2 2 OrtSB«^;>[gl 
4(4. El 2 K*pL/:l''*Jl'K*JtHJI§ltt2 2 <0|*|gBffiJiSt 

£ffill]8&2 2 14. SDjf8 4 f 3-/4 5 

-bl/^^46t, Jt3£8 4 7<h*^frc 
[ 0 0 3 4 ] 1 - 4 4 14. A/D9E»8 5*fe 

(7)I4{lfDSi L^^fTH 3 — T H 4 £<7)g££ 
*9. ^OilOlfiOfr-^MSB 3 -MS B 4 SrttJ*"** 
£ c L * v^t T H 1 - T H 4 li» il d 1 - d 5 i:» L 
TB5i:fti^:iE»t^^o L^filTH 4 14. d 
4^TH4^d5t»/:ti?US»^>^*o L§v>{t 
TH3I4. d3^TH3^d4*i/:t4^:^?>^ 
&c L^v^iTH2li, d2^TH2^d3irI/:ti 
?ll£*!><b*l&o Ll^fTH 3 (4. d 3 ^TH 3 ^d 
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2 tmtz-tx i izfc&htiZo &mmd 3 - d 5i4#<o 

Xiizfctbhti&o ^(O^MMMXii^ (3) ISfi&te 
^OK»*Utt UTRLL#*4, (2) EJMIfl^*) 
Ea*AkUNRZlt^i, (3) E(W#*6 
OStSfCWLt PR^t^^T»*ftlt*-f^o L 
tz&oX, g«tt^«iA/DR»S5*5>^ll*«-S-D 
S14±&<7) (3) - (3) Hi 9 56*<b*l& nffifci: 
4. fflv**RLLJJJ:lfPR<Mfc**iCJSi:TnrtfEfc 
* 0 ^^-C(4n= 5 tf^c Lfc#oTW£«-£DSI* 
10 smirtho d05ffi£ffitg<id ]-d5kt^o fc/i 
Lgmiid 3 -d 5lia»«T*>9. HIRKiiftT'-f * 
^ P DO^*l*&^&if<0j&SU:: J: S k& 

mm a 3 - d 5 t<Dffl\<zm;utf$>2>o ttzmsizm-t 

J:^:, L I v>«T H 4 a±OS4St D S © U^^* 
b^UV5, Llv^TH3El±Ll^iTH4WT 
(On&m^D SOU^H: WOVL V 4 > Llv^iTH 
2J^±Ll^tTH 3 JaTOS4.«-tD SOU^^Sr U 
^LV3. Llv^THUULl^lTH2ttT^ 
S^I^-o U"*;vS: V 2 . L ^ H 3 

20 <7)?f£4i-^-D S60l^^<;V^ V 3 t Uv^o V 

/<;HV 3 - L V 5 K** LT**l-Fft&i*ffi d 3 - d 5 

[0 0 3 5] x^-^4 5i4. SD*8 4 3 - 4 4 frb<D 
fftMSB 3 -MS B 4 ^C/:Iffi{If SE L 3 £ ffi 
*1-&o W(9i:iiH6 lZ7jk-f± -9 H. ^MSB 3 - 
MSB4 4*t'<t ( + ) T*>&k&S4fif DSOV< 
;Hil/^;i/LV5t*4o - <0 1 £ T 3 - 9 4 5 (4^i£ 
ffid 5 £^i-S4R«-&S E L 1 *rffiai-&o Sfc«-§-M 
SB1-MSB3** ( + ) r^DfffMSB 4** (-) 

30 -c$>& t ^n&fi^D SOl/^li^^LV 4 

& 0 -c7)<h ^f-^-^4 5(4gt£lid 4 ^T^tM^m^r 
SELl^tliSt^o JfcfffMSBl-MSB2# 
( + ) Tfti3fiftMSB3-MSB44 J (-) X&2>t 
IB^if DS<7)l^^JHi^^^LV3t*^o CKOt 
£x 3-^4 5 t4^mild 3 Sr^tS^if SE L 3 £ 
aijfio i /wff-f-M S B 1 ** ( + ) t^^fMSB 
2-MSB4# (-) miJStWSOl/^ 
lil/^;i/LV2ti^o :oUf3-^4 5li*2JMi 
d2^ftMHfSELl^aii)t^c J/:??fMS 

40 B 3 -M S B 4 W-t^X (-) T*SUMffltDS 
(7)l/^;v(iU^;HV 1 T$>^ 0 1 0 1 £ f - 9 4 5 

i4*tg{id 3 *^ta«fitsEL 3 ^m^-r^o 

[0 0 3 6] -trl/^^4 6lis **<t d 3-d50H 
x^-^4 5*<boaKI^SE L 3 Hi oT^^ixS 

[ 0 0 3 7 ] it^8 4 7 14. S E L 2**7F't& 

aifl[U-b ^ 4 6^c?OS«11^SiiTv^i: 
A/DSC»«5^e>OS*«*DS t-fe 
(O^mffit OiClStfcHMtE S 2 *ffi;fc-f* 0 - 
so 55 J:tK8 4 7(4. a«ffl*SEL2^t8*fflH:* 
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9 4 efrh^&mfetf-titlX^tt^i: -til 

jGii»©Ke«-*E s 2 ©* mmm 

-§-SEL2li, *£»ild ] -d 50HMffDSt 
©Jttfc**? 9^§*j£ffll^-r{I-f-T'$>^o i^TIi^ 
SItSE L 2 l*-t-<T©*£!Hid 1 - d 5 &^-ffc© 
if J. Lfc*«oTJfc«S4 7li, BffeflHg-DSiStt 
B±ffDSi { It4 U^;vL V 1-LV5 KttlS-f & 

£i$nt d i - d 5 tomizft-cfzmmm-^E s 2 

•Tic 

[oo3 8] <&®mmm\9imAGc<oW)it>%.iz, 10 
n i ic^L/ceiifu«$u^i[iiKA g cvmmz^x®. 

(0 0 3 9] -il©fl^€-tfeS©^te^tcliP L L® 
16 ten •> ? Ltwit>„ -f &:b*>A/D^&tff 5tf><b 
©S^ll-f-D StPLLIK6MO^D-;KLKt 

tti^n-^^C LKU|W]^LTV^-9->7"J > 20 

El 7 iz^-fi 0 tc, P L LUES 6 tf*n -7 * L 
Tv>fc^#Si-ciiW£<I-5§-D sou^<;nc«,|iM^^ 
v> 0 L^Lf?±«-^DS©fc'- it lit* § 
*i-C\ ^©«®©t #IiW*<t-^DS<Of-^ffl 

Tmmt<nm.& p i - a p 3 iziz-ctzmms-^E s 1 # 

EES 8 t"i3V>T, HffS©^-7*^M >{l$rfflv»Tr<D^ 

^{i-^-e s 1 tfmmztimmmm^v c t txthtiz 
n&o ^smmm-i^3Xit, zmmmmm-^v ciz 30 

mCtzm&X¥i£.m-%A S 2#ifi|>l£ft.&o iftlCfc 

/D^&S?5©* r -l':J-5 b>v©±P.gfitf fctiTPB 
liOMAP 1 -AP3**/Jn*< 1-<c*>%W^« 
f AS4 ©«Hl"«;V:6«A/Da!&fS5©* r 'f -fS ? ? 

lo 0 4 0) W!k&-%!&m<o&ii&frb-%.<Dm>iiiim& 

t4iPLLIB6i , D7^«gii4 0 -f^*>*»A/ 
D^fSS^CjOS^Ig^-D StPL L®&6frb<D? 
n^CLKt d*|B]»3-r P L L ®E& 6 ri<n ? ? L tz <o 
ttSSTIi, H8 U^-fJ: o A/D^^f?5©-9->-/ 

fit (Sttttd 1 - d 5) \ZftfrtlZo Z: (Dttmv t £ It 

W^^I-^-D S i { m-fZ> U^JUV 1 - L V 5 ICtflS"?- h 
grSfitd 1 - d 5 fcO&CIoCfcM&flrg-E S 2 **S!KJP 
lI-f±J£BB&8 i:-^x<bix-& 0 <f-LT«|»fi^jftiltt 
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Cfcf!Wrff£1l-9AS 2 flic -ftKi <9 » 

S&<i#A S 4 OlUV^IiA/DSMSO^t 
5 v 9 U>vi:a^Lfc lx^;nc^*c i©i d i:M 
<§-§-D SWk'-^fit/ilfCfc < *Hffi*>MSHH§-E S 2 

©g aa \z -r a * # , Ds<o\c-?mtzv 

itf&izi- bus's tit^&l:. SI«*AS4 0««1/ 
-<;MiA/D^&Sf 5©^ *S Wy'lCig^L* 

(0 0 4 1 ] fcfc, MIfDSti$Id 1 - d 5 t 
©gWtf'bo^li^SS&M-tD Stfmt* U^iHV 
]-LV5i:±cTl*4o L/AT, ii-CliH^. 
{g-S§-DSeD5li1--<T*IgSii-!§-ES 2 ©giii©*f£l i 
L »t ft f <(> ±!5I? <b o § Oil? 4 v>fit©* ^ L 

14 ICTFLTtOilRll-i-S E L 2 I; iotftTo 
[0 0 4 2] <5C&m>J^±© i T tC, Z <D%.W<Dm 1 <7> 

ES2 2 ?riS:tt/j/c<6, P L L IDES 6 *>*n 

4S4{|fA S 4 OffiiHU^^^A/D^f§5 0^-f 

+ 5 ^ u >y ica-& u*»-3*je Lfc <> ©k-t * - 1 

[0 0 4 3] ttz. PLLUKe^o-^Ltv^i^i 
Hik*-?^i»!tliffi2 1 *»f»OKH«*E S 1 *M 
Sf *E S i: L-CW«fl*4«@B8 K4i**^ P 
L L EES 6 ^i-^S -C© Piflt:: A S 4 ©IS 

ifgU^;V^AXDS^5©^^-f 5 -y 9 UVvUM 
L/cW^;H;**fIJSao*^*- i^Tli. ifttc J: 
W^-f-A S 4 ©SiHP^^S-A/D^SI 5©^ 
'ft??? U>vUil-g-L^o$gL^ 1 b©tc-f 4* f 

[0 0 4 4 ] <&i3@# i iT-liH 7 IC^L/c 

i^i:, PL LHES6 55 s d •> ? Ltui^S^t #<i 
A/D^»tl5©^>f -t 5 U>v*©±FIffif Jt»iT 
PI fit ^ DS<Of-?f t O Jt«>#* lw LT V> 

ift^®ig-r^Jt*mi. 119 iZTF-fJ. n tc. A/D^ 
iS5^^t? v 9 ls>~s<D±mm± *) < 
fiti ^Iv^lR e f 1 £ £l;lTP.8fitJ: •? i>*£ 
< 4>*fiti t/h?t»SmfitR e f 2 3r?S&{t-^DS© 

e- ?mt ojt«*tft»wt fttf i 

[0 0 4 5] (*2©IEIt»») i<D»?lO*2 03lit 
2 lCjFLfcfcr-*gS3i|tUJ0E&2 1 U'ftxTll] 01C^ 
OH jfeJBS IC J: ^> H^l-t^aUES t R|*T * * o 

10 0 4 6] mi o»-S5i-tr-^KajtaiiB3 i a. 

UHLIS 4 ^t>OB4ftA S 4 ©ig*IU^JV£gai L. 
It tti L 4KM P ^ ;v t * *S fit t ©g C Id C !S£«4g- E 
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[ 0 0 4 7 ] H 3 1 (a) iZ&t X o 

as 2\tmitU4 izx-zTWiMmitztimi i (to u 

S^Hb^ft^S^-f-A S 4 ^^®S«L/c^tcn~/< 
*"7>f ;v*£i§i§£ii"CHl I (c ) ic^-f X n IZWL1& 

initio n&Ltz^&mt A/D%c®&<oy 

E S 1 *£k$Lt*>o Z<DXi <r tf- ^Kggasiitt 3 1 

[0 0 4 8] mz<o%wm) ^<D§tm<om3<omm 

£/£[!]& 8 K>ft;iTHl 2 fc*1-«»«^£JiKIs]!&4 0 

[0 0 4 9] il 2 «T#JBLT. Wf»«^JSB»4 0 
li, -bl/^^41t, fkU^A 2 «»8 4 3 4:*^ 
tfc -fe * 4 1 (i> HI K^L/cP L LH]£&6:^<b<D 
H»ltfctti«-tS DTtf*H l"<fr<Db %\±)\<--?¥4 >G 

* li^-r^-f >G S*fgS4 2 ^- 
yy^f >GLIi^-W >G S <fc 0 t^lv^ 0 m»SS 
4 2ii. Hi H^LfcKSI*aiW7*fcOK^«-§'E S 

t-fe i/* * 4 1 &h<D)\'--?Y<i >toas-a»S4 3 

[0 0 5 01 £LhO «fc 9 twfltJfi £ fifc»4fll fftiiB 

-^>GL^SgS4 2i:4x.tn, 
>f>GL i E S t ^>a^*cfv^T*iJ»«Hi|l«-8' 

VC#4JSH4p Lfca*oT nrRW»*«»3 li. A* 
-yy-f >GS#*JtS4 9 
ft^flf»TW*fll*A S 2 «ri»«i-&o ClixtC J: *5 . R 
tkm^A S 4 OfifflU^^^A/DSIftS 5 (OV4-f * 
y9]s>y\ztata2*>\i\zfr3»htiz* PLL 

DT^H l^fl'Oi §ti/hSvMl-9 <Dfr-W4 >G S 
^f»S4 2C^i^^ >G S iiSM 

{I^E S tO»i:*^TfiJ»ftll»«-S-VC^*Sii 

^SfS4 2(:4xtn&t§tite*)PLLIllB6# 
u y * Ltv»4^i £ 0 fc/hS^WWTW A S 
2£*gi}St£c ^ftUJ: »9> A/D^}£§? 5 <T>?4 i~ Z 
y f U > y L L /: 1/ ^ ;w: 4 4 X ? i:B 

[0051] a±(DXoizm3<o$kmMmizx2>n8Lm 
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l*;i/-yy>f >GSi**tt4 2i:4A, PLL ESS 6 
rt*n *y ^#g2(0 4: § li^-yr-f >G L =S:*lfS4 2 i: 
«4«*A S 4 OSBl/^^oPSia* 
J: <fifd - 4:#-C£* 0 
[0 0 5 2] <£ 4 «>Stifc«SI) - 4 OUtt 

£&E1S&8 i:ftitB 1 3 ^S^i-JHlMlfi-S-^JSEltt 5 0 

io [0 0 5 3] il 3 £#BBLt\ Utt 5 0 

I*. S««-&£S;[s]tt5 14:, 4rl/^^52^ ^JtS* 
53t> 5 4 4: £^tr 0 EI IS 5 1 

li. 7 vmm^FDs&xTfmmtfLthin^s 

DTi:ttoTS«S^SEL3*'tU?^ 5 2C4x. 
&o 7^-77 mgU«*FDSIi. 3tx>f PDK 
B«3itfc7'-*;6UBt*ffiL*JS (ROM) -rV**ffl 

/S§&*prfifcfc (RAM) fa^ffl07*-7-^ 
•e*4tlliLU^;Vi*^o S«S-tSEL 3 1*. ^ 
20 -yy>f >GL, GM^ilfG SO"? *)V^*ftv$r^^:S 
5 3i:^i&^StftT*4o -fel^*5 2ia. S 
*?«-S-^«;E]tt 5 1 h (DMUim^r SEL3i:fctJV 
-yy>(>GL, GM, GSOH^f^l^^Sf 
S5 3i:4x.*o ;^W>GL, GM^il/G SO 
jz&Z<DK%tL GS<GM<GLOJ:^:4oT^ 
^>o ^#S5 3ti. HI U»LfcW«Wffi»7*f>OK 
M-d-^-E S^-tl/^^53 iph<r))\'-'7Y4 >t<omir 
«»»5 4 tzm^i-^c «^§S5 4 ti. m»^5 3^fe 
0«*W3e«fB a»L*J»flKI»«*VCi: LXthD-t 

30 ^> 0 

[0054] &±(DXv\zm&2tLtzm2E.m-%t& 

h«80«*F D S**H lx^<;vco^ § ^ L l"<fr(Dt & 4: 

[0 0 5 5] (1) 7*-77hiS0itFDS^HU 
^;vo4: i 

f - ^^IEI5$tLTV^o i" HI 4 H^i" J: ^ 

40 lBfS^ttTV^ 0 e»5fij»ftiJffli[gttAGC**tt^*Ba46 

^ffiSttSlli. >G L 4r^ti«f-tSE 

L3^-tl^^52i:4Uo iHRfc^S E L 3 *£»t 
T-bU^^52li, ^-^>GLt*»8 5 3i:4 

^{§^A S 4 60ffi*iU^^7&*A/D^»SI5<O^^'t ^ 
7 ^ U> vlC^^ro^lciSo'lt^ii^o P L L HlgS 6 
**ny* Lfc*Ki5v»Tli, I«ffltt«[ilB5 1ii, 
50 fr--f¥4 >GMt*tSR«tSEL 3^r-t:b^ ^ 5 
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2U3-X&C SSff SEL 3 5 2 

li, )V--?Y<t >GM£*gg?5 3 tC-^-x-So 

M^VCA s 4:E^^-5c Z.KIZX*)* A/Dg?$!§S 5 <£> 

i 9 IcH^-tA S 4 OffiifIl^^^^^<Pl^^ix 

<5>o 

[0 0 5 6] (2) 7*-v-yHfiglJftFDS!l i Ll/ 

ytrJX? P Dtcli, RAMf^?ffl7*-7-^f 
r'-*^l£i5S*i-Cv>4o -tftfc*,, 1211 5ic^i-id 
tc, z3.-*ff*-9 t zi-4fT-9 t<V®{zltVFO (V 
oltage Frequency Oscillat 
or) /<*->fcD?tfft*H»'<*->j&q?*Ei-*o V 
FO^^ - >^S^.LTV^g^liP L LI§6^)Jl'- 
< LTSSiiKIWI^I^&^^Tdc VFO 
4 T + 4 T omffl*i>itz;* 9 Z> 0 

[0057] WLto^9->^mz&\,>x&mmmmm 

ESA G C & §f3#o L T si* t> P LL@K6i { n 7 ^f 

4 4TOB, as?«*±j«Ett5 i a, -ff-i > G 
L Sr^-fS^-^-S E L 3 W 9 5 2 lC-5-x..& 0 S 
KffSEL 3 ££tj"C-fc 5 2IJ. 
GL^ffS5 3i:4x.*o iO - ■/-5 r M >GLii 
S«-£E S £©«i:*^V»T«»*Mm*VC:&«*fcja3 

DgE&fg 5 t?'^ V > vKiSiJS'o tf Ki&cNj- 

t.ir*o BE^/^->^H*Uiiv»TPLLIalK6* ? a-y 
* Lfc«Ti±, S^M^-±^I1IK5 1 li, *—fY4 > 
G S «r^1-gf?€-f-SE L34-tV??52 »c-§-x.* 0 
S^fl^S E L 3 £$lj-T-b ^ 5 2 li, ^-y^-f 
>G S£*^Cf#5 3 iO*-?'^ >G S t 

M£{S-5-E S tO«»C*-2v»-Cf!l»«lttl«-SV C**£jS 
2tlZ> 0 ZtUZX*), A/D^U5<OiTHi- S. y ? V 

as 4 nmisu^^i)*. 3-—*r7'-iri$mzj$iii> i o 
z>-r- ? &<D'<9- >x-hi>fzib, 7 >v^r 

- 9 a*K« S rxr ^ ji -■Tt'- * S^tC it ^TBtl 

* i:oi/>T-ffiffl1-*^-7'^'f >GM i 0 
v-;L--7'y^ >G S*ttfliLTf!l»W»«-*VC*:&J« 
LTV>4. fit, B»/^->««*{)i-ff-? 
«*j:iB *) fc«ic*v»-c»i, Sft«-9£ftls]£& 5 
Hi, JV-^y>f >GM*^t8fi1l-tSEL3 4-bU 
5 2i:4U. SmSEL 3 *gllT*V? f 

5 2li, >GM£litg:§? 5 3 K x. £ o 
JU-yy^r >GMiMiftE S t <omi;go'v>Tfim 
IW«IMB-5VC* t ifej£S*l4o iriK-fciK A/D8C&S 
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ft* J: 7 !:M{ltA S 4 W««l"«)l»* l ffl*< WSfES 

[0 0 5 8] ft£. J.--fT'-5'®itlci3V^T;u-7'r 
•Y > G M =Sr ^ — yy-f > G S lz$) 0 * i "9 I- L/- 
•9 , -3- — V'f — * BE*0><# - >a*t:« 0 #fr 

*t*-yy-f >GM*iu-yy-f >g siz^)i)#x* 

i 3 K Lrt: •) LT 

[0 0 5 9] feJL±Oi ? U»4 ©*Jfc»f8lZJ:illd\ S 
&H-tA S 4 coffiifgU^^OPSi-^-rV ^.^ PDtcfg 

[0 0 6 0] 

li, A/Dje»suj:or4^-fbs*tfcS4*#oe- 

[0 0 6 1 ] sfc, m&ntamt. nit?H*,A/D^ 
i o t s^t ? ft tz &>km^ iz »iB-r * ttjw&a 

DjE*»*<bO?f4.«-S-i:oaEOtffeoSOil?ftv»fl[^f 

[0062] ttz. mM&tomu i'D-^iSiB^ 
wt2ti?z?i!km j 5<o¥-?mtA/i)$zyi&ff>y'(i- 

# A / D U J: -a T t*ft S rX H JHi" 

30 -c^Hitc or^fij»ie*ss<?3ai*oisi|iB i^^^ i a/ 

om^OffiilSl^^^SrA/DgElfefffO^'f ^- 5 y ^ > 
v IZ L ^o$^ L !tt <D 1" * i T <OB# M ^ S < i" 

[0 0 6 3] s/:, A/Dm®&<oy 

u-/y<o±PMi 0 t/h^ < **1ii 0 <b*: 
T*4fc*, BJaspj»*B«»«>Hi*<o«M^ii'#A/ 

[0 0 6 4 ] S/j, ±IE!S£ISffigBli, ?Dy*±)tB 
K*»t>0* n *#A/DR»SUJ:oT*y-<ft$it7t 

mfkm^w-t tm&<D&mmt<Dmzfcctzmmm 
a / d s&s§ ic i o t a^b ^ rt tz n£.fe*§r \z mm -t *> 

i t <o iz nj gsfij ^# ii^sts <r> & t) <r>WD^ v ^ ;v 4- a / D 
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T v>4 £ £ lift 2 t K&flTS- t «>«fc*-*v*T« 

[0 0 6 6] S/c. E»«t#^E»*ixfc7'-^07* 
--77 Hc*BCT±Eft20«**Kx*fc*, ^TKW 

[mi] ^co^gg^fti oftiraiucj:*ff&A«fta 

[12] 01 USL/i»**ffi«BOrta«J*«:»i-rn 20 
[S3] H2*C^Lfctr-^RS»milttOrt»aiflc«: 

[H4] 02 tsLfcu^A'Kajiffliiaortwiijatt 

[06] 04 IC^L^r'n-^OAil^m^ftOBII^* 

[07] 0 1 USLfcP L LIB#d ? * LTv^v^« 
!RKJ5lt&A/D«*SO-fr>:/V >^^W > HS-fctf 30 
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< 108] i 1 CSLfc P L LiBtfn 7 ^ Ltv^ttg 
Ufclt* A/DS£»SO-9->:/ , J > h*5 J: tfffl 

[09] Q 1 i:/TL/:P L LiBtfn 7 ^ Ltv^^tt 

aii)^^l-0r$)4o 

[0io] ^co^m<Dm2(ommm^n>m^m^ 

[01 1] (a) - (c) tit* 01 0i:f Lfce-^g 
O0T*$)4o 

[012] : 3 J: a 

[013] :^^i4 0»icuB4lif^ 

[014] H*fflL*flf^^ffl07*-77 h 
[01 5] tt*WL/**&*Plf6&7 ! ''f 

[Rostra] 

3 prRW»i«B« 

5 A/D^&S§ 

6 PL LESS 

7 KSJtttS 

8, 4 0, 5 0 MfPA-9-^AIDft 
2 1,31 tr-^KMJUBIBB 
2 2 U^^KajiaElB 



[0 1 ] 



[05] 




d2- 
dl-- 



dS- - U^yVLVB 
64- ■ U^/PLV4 
d3- - h — za*IV3 



-TH4 
-TH3 
-TH2 
- TH1 
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IB2 ) 



13] 



DS 



ES 



DS- 



23 



-A 


t ESI 












,ES2 







21 



22 



T" 

CLK 



SDT 



[SI 4 ] 



TH4 
MSB4 



TH3 
3 MSB3 



TH2 
42 



MSB2 



TH1 
1 



i 



MSB1 



d5- 
d4- 
d3- 
d2- 
dl- 



SEL1 
V-46 



DS 



T 



0131 31 DL32 



SEL2 



DL33 



47 



ES2^ 



DL34 



^33 
ESI 



[i6] 





KS81 


USB2 


HSB3 


USB4 


SEL1 


LVS 


+ 


+ 


+ 


+ 


dS 


LV« 


+ 




+ 




M 


LVS 


+ 


+ 






S3 


LV2 


+ 








02 


LV1 










dl 



[09] 



Ref] 



■* — • — r 




*i i — 1 


r-fi 
















-1-4— ; — : 


ttttttttttttttt 

X — „ / 



(— »• AS4, O — PS) 



[07] 




[08] 




t"tTt 1 1 1 fT t tTf 1 dl TrnTttHTlnfl 



<— •» AS4.0 — DS) 



( AS4, O ••• DS) 



ES 



[0 10] 



AS4 DS 



23 

M 



31 



t ESl 










22 


f ES2 









CLK 



SDT 



(12) * 



&BB 2002-3672 



(e) 



[Ull] 

<b> 



<c) 



SflSffl 

/ 

(mrnmm 



[Bll 3] 



.z 



VC ! 






4 1 — 

1 
1 







54 



52 



GL 
- GM 

-GS 



SEL3 



J- 51 



-ES 



FDS SDT ^ 



J 



VC 



[a i 2] 



( 42 >1 



Z. 



43 



*— GL ! 

GS ! 
i 
i 
j 



CLK 



SDT 



1 4] 



1 5] 















: GL 


GM 








PLLu 





GL GS 



is 



AGCttf^Htt 



GM 



PLLt> y £ (ft 



(13) 



&M 2002-367287 



F * - A (##) 5C053 FA23 GA01 JA01 KA07 KA08 
KA12 KA16 KA18 KA21 KA22 
KA25 

5D044 BC02 CC04 FG04 GM11 
5J022 AA01 BA08 CE03 CF02 
5J100 J AO! KA05 LA09 LAI 0 LAI 1 
QA01 SA04 



